In this work we demonstrate non-flat metasurface holograms with applications in imaging, 1 sensing, and anti-counterfeiting. In these holograms the image and its symmetry properties, with 2 respect to the polarization of the light, depend on the specific shape of the substrate. Additionally, 3 the sensitivity of the holographic image to the substrate shape can be engineered by distributing the 4 phase information into determined areas of the metasurface. 
(LCP) and right-handed circularly polarized light (RCP) but with the holographic image rotated 180 23 degrees around the zeroth order of the beam [10] . In this work we demonstrate that for non-flat MSs 24 both the shape of the substrate and the polarization of the incident light contribute to determine the 25 symmetry properties of the image. Here we also describe how the sensitivity to the MSs shape can be 26 tailored to provide versatility for practical applications including in anti-counterfeiting and surface 27 topology sensing.
28
Rayleigh-Sommerfeld light propagation 29 We designed our holograms using the Gerchberg-Saxton iterative phase reconstruction algorithm.
30
To describe the general case of propagation between the non-flat MS and the image planes we adopted 31 the full Rayleigh-Sommerfeld propagation method [28] , as given by 
42
The rotation of the holographic image around the zeroth order can be described through the 
where I and I are the intensity distributions in the holographic image plane for the rotated and 45 non rotated holographic images respectively. x I and y I refer to the position in the holographic image 46 plane in the x and y directions respectively, and the z coordinate is constant.
For the non-flat MS case, equation 2 only holds true when both the phase contribution from
, and the phase contribution from the MS shape
.
50
As such, equation 2 for the non-flat MS case is true when
Conversely, for a flat MS the phase contribution φ c (x O , y O , z O ) is necessarily 0 and changing the 52 handedness of the polarization leads to the rotation of the holographic image by 180 degrees.
53
Results and discussion
54
When we design non-flat MS holograms using the Gerchberg-Saxton algorithm, the recovered As described through equations 1-2, to obtain a correctly rotated holographic image it is necessary 66 to change the symmetry of the substrate with respect to the xy plane (e.g. change z into -z), as well as To evaluate the specificity of the holographic image to a particular substrate shape we designed 
Materials and Methods

91
To fabricate our samples we first spin coat a polymeric sacrificial layer onto a silicon substrate.
92
Next we spin a 2 µm thick polymer (SU-8, Microchem) on top, which acts as flexible substrate. Next
93
we deposit a 100 nm thick layer of gold to act as a backplane mirror. Next we spin on another layer 
Conclusions
100
We demonstrate a holographic MS where the holographic image has a strong dependence on 101 the MS shape. Next, we describe the additional symmetry condition that MS Pancharatnam-Berry
